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Suture-mediated closure devices are increasingly used for closure of large arteriotomies, such as those required for
endovascular aortic repair. One of the commonly encountered situations is persistent arteriotomy oozing after successful
closure requiring manual compression. The purpose of this report is to describe a simple adjunctive technique that allows
a hemostatic agent (such as gelatin sponge) to be “railroaded” onto the arteriotomy site over the sutures of the closure
device, thus facilitating hemostasis. (J Vasc Surg 2013;57:583-5.)Suture-mediated closure devices (ProGlide and Prostar
XL; Abbott Vascular Inc, Abbott Park, Ill) are widely used
for device-assisted hemostasis of percutaneous arteriotomy
sites. One of the common problems encountered when
performing suture-mediated closure is incomplete hemo-
stasis after successful deployment of the sutures, such as
persistent oozing requiring prolonged manual compres-
sion. The purpose of this report is to describe a simple tech-
nique of applying gelatin sponge (Gelfoam; Upjohn,
Kalamazoo, Mich) directly onto the arteriotomy site using
the sutures as a “railroad” to facilitate hemostasis after
suture closure. This technique can be used with both the
ProGlide and the Prostar devices and in both “preclose”
and routine single device deployment.METHODS
The procedure is an adjunctive maneuver that has been
shown to be useful in the setting of persistent oozing after
successful suture-mediated closure, deﬁned arbitrarily as
oozing for more than 5 to 7 minutes after suture closure
and manual compression. Note that successful suture
closure is a prerequisite, and this technique is not intended
to remedy suture deployment failure (ie, persistent arterial
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://dx.doi.org/10.1016/j.jvs.2012.09.022A piece of compressed gelatin sponge is perforated
using two 19G needles (Fig, A), further trimmed to size
(15  5 mm), and then set aside. After the sutures are
deployed and tightened using standard technique, the
free ends of the sutures are backloaded onto two needles
(Fig, B). The gelatin sponge is advanced over the two
sutures and the needles removed (Fig, C). Using a knot
pusher, the mounted gelatin sponge is pushed down
through the incision into the subcutaneous tract, onto
the suture closure site (Fig, D). An additional surgical slip-
knot is tied and pushed into the incision using the knot
pusher in a similar fashion and tightened onto the gelatin
sponge (Fig, D). The sutures are then cut and removed
in the usual fashion. In this way, the gelatin sponge is
applied directly over the arteriotomy site, over the closure
sutures, and secured with the additional slipknot. Although
the Fig shows perforations by two needles, four needle
perforations can be made when used with the “preclose”
technique. The gelatin sponge can be trimmed to match
the size of the incision wound such that it can be easily
inserted. In this way, there is no need to extend the incision
to accommodate the gelatin sponges, whatever the size of
the arteriotomy.
An important point is that we have used this technique
only after successful deployment of the closure sutures (as
such, no additional closure device was used after application
of the gelatin sponge). In our experience, successful suture
deployment results in cessation of pulsatile bleeding with
change to a slow ooze. In the event of failure of suture
deployment or persistent arterial pulsatile bleeding, further
deﬁnitive steps for hemostasis, such as use of additional
closure devices (sometimes different closure devices) if
guidewire access is available or conversion to open repair
(in cases of large arteriotomies), must be considered. The
gelatin sponge technique is unlikely to be successful in
such cases because the sutures likely are not positioned in583
Fig. Ex vivo photographs of the gelatin sponge sandwich technique. A, Two needles are used to perforate a piece of
gelatin sponge, which is then cut to the appropriate size. B, Two sutures of the ProGlide device being backloaded into
the needles. C, The gelatin sponge is advanced onto the sutures and the needles removed.D, Appearance of the gelatin
sponge sandwich, intentionally left loose for illustration of the technique. From caudal to cranial are the tied suture
(straight arrow) at the arteriotomy site, the gelatin sponge (asterisk), and the additional slipknot (curved arrow). When
deployed, the gelatin sponge will be applied directly onto the arteriotomy site by the knot pusher and further secured in
place by the slipknot.
Table. Summary of cases
Procedure
Arteriotomy/
sheath size No. of closure sites
Lower limb
angioplasty
5.5F-6F 12
Abdominal EVAR 18F-20F 7 (3 bilateral, 1 single groin
access)
Thoracic EVAR 22F 2
Others 9F-12F 2 (deployment of balloon
mounted stents)
EVAR, Endovascular aortic repair.
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the gelatin sponge become saturated with blood and not
descend down the sutures, the procedure is repeated with
a newpiece of sponge after the sutures arewettedwith saline.
The types of cases in our initial experience are summa-
rized in the Table. Complete hemostasis was achieved in all
cases after application of gelatin sponge. Surgical wound
closure was performed for all thoracic endovascular
repair/endovascular repair (TEVAR/EVAR) cases with
absorbable sutures. In all cases, Doppler ultrasound was
performed immediately after hemostasis to document the
patency of the underlying vessel. In our initial experience,
there were no cases of wound infection, delayed woundclosure, or vascular complications related to the entry site
using this technique.DISCUSSION
The Gelfoam sandwich technique described here is
another option for ongoing tract oozing and is a simple
adjunctive technique for percutaneous suture-mediated
closure. The advantage of suture-mediated closure devices
is their ability to close large arteriotomies, which in turn
allows for percutaneous insertion of large-caliber endo-
vascular delivery systems, such as those used for transcath-
eter aortic valve implantation or TEVAR/EVAR without
surgical cutdown, using what is commonly known as the
“preclose” technique or the Prostar XL device.1 In our
institution, we have used these closure techniques success-
fully with up to 22F access.
Incomplete hemostasis after suture deployment is not
uncommon and ceases with manual compression in the
majority of cases when access size is small (below 8F).
With larger access sizes, however, prolonged manual
compression usually is needed. Additional factors such as
systemic heparinization when large-caliber devices are
used likely also are contributory. In cases of persistent
oozing, the source could be either the arteriotomy site or
along the soft tissue tract, and differentiating the two can
be clinically difﬁcult. Common strategies for prolonged,
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devices if guidewire access is maintained (additional Pro-
Glide or collagen-based closure device), packing thrombo-
genic substances into the subcutaneous tract if the
guidewire has been removed (eg, gelatin slurry or Surgicel
[Johnson & Johnson Medical, New Brunswick, NJ]), or
reversal of systemic heparinization with protamine sulfate.2
This is a simple adjunctive technique, and operators
familiar with suture-mediated closure devices can be ex-
pected to use the technique effectively after one to two
cases. It is highly repeatable with additional pieces of
sponge. In our experience, complete hemostasis can be
achieved in all cases, after what was deemed as slightly pro-
longed bleeding, after successful suture deployment and
manual compression by the operator. Besides being bio-
absorbable, gelatin sponge has a decades-long track record
of use for hemostasis in vascular surgery. One distinct
advantage of this technique over thrombogenic packing
of the subcutaneous tract is that the gelatin sponge can
be applied directly over the arteriotomy defect tract, insimilar fashion to its use during closure of surgical arte-
riotomy, or at least within close proximity to the arteriotomy
site within the subcutaneous tract. Although we initially
used this technique only in cases of suture-mediated closure
with prolonged bleeding and/or in patients who had under-
gone systemic heparinization (eg, during EVAR), we now
have used the technique routinely as an adjunctive proce-
dure in all cases. Further large-scale studies are needed to
elucidate the exact efﬁcacy of this technique, and
comparative measurement of time to hemostasis against
more conventional techniques would be of interest.
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